Résumé. -Les résultats d'une étude par diffraction de neutrons polarisés du facteur de forme magnétique de l'ion Ce 3+ dans CeBe sont décrits. Le facteur de forme ne présente pas l'anisotropie caractéristique d'un doublet Ï7-Le niveau fondamental de l'ion Ce 3+ dans CeB6 ne peut donc pas être un doublet Ty isolé (A >20 K).
" ions in CeBe are described. This form factor does not show the anisotropy characteristic of a Vy doublet, so the ground state of Ce 3+ ions in CeB6 cannot be a well isolated Ty doublet (A > 20 K).
1. Introduction. -Cerium hexaboride, with a simple cubic structure of the CeB6 type is a very interesting compound in the sense that it shows the most typical "dense Kondo behaviour" (1), (2) and very peculiar magnetic properties revealed by magnetization (3), specific heat (4), resistivity (1), (2) , neutron diffraction (5), (6) , (7) and NMR (8) measurements. The magnetic phase diagram of CeB6 as a function of temperature and magnetic field is shown in figure 1 .
Three distinct phases are observed : a high temperature paramagnetic phase I, an intermediate phase II, the nature of which is not yet elucidated and a low temperature phase III in which a complex antiferromagnetic ordering has been described (5), (6), (7) . In spite of the large number of experimental data obtained up to now,the magnetic behaviour of CeBg is not yet understood. In particular,the ground state of the Ce 3 ion is not well established. Susceptibility measurements (9) have been interpreted on the basis of a T7 doublet as the ground state with the Tg quartet lying about 60 K above. However to fit the experimental susceptibility curve,anisotropic interactions with different amplitudes within the doublet and the quartet have been introduced in the model which allows to explain the values of T^ (2.3 K) and of 0" (-60 K) which differ by more than one order of magnitude. This model desagrees with measurement of magnetic entropy (4) and with inelastic neutron scattering experiments (10") which do not show any crystal field splitting lower than 450 K. The measurement of the magnetic form factor of the Ce 3 ion in CeB6 is then highly interesting to get information about the ground state of Ce 3 . In particular,if a well isolated T7 doublet is the ground state,the magnetic form factor must shows a typical anisotropy (11).
2. Experimental. -Polarized neutron experiments have been performed at the high flux isotope reactor of the Oak-Ridge National Laboratory. The sample used is a single crystal, prepared by a floating zone method (2) using 99 % enriched of t h e e f f i c i e n c y of t h e f l i p p i n g c o i l . Nuclear s t r u c t u r e f a c t o r s have been c a l c u l at e d using t h e Fermi l e n g t h s : bee = 0.476 lo-'' cm and bg = 0.61 10-l2 cm (12) 
. The only p o s i t i o n parameter involved i n t h e c a l c u l a t i o n of t h e n u c l e a r s t r u c t u r e f a c t o r s i s t h a t of t h e boron atoms l o c a t e d i n t h e s p e c i a l p o s i t i o n 6f of t h e Pm3m space
group (x,1/2,1/2). This parameter x = 0.200 +. 0.003 h a s been determined i n a c r y s t a l l o g r a p h i c study on a small s i n g l e c r y s t a l of 0.7 mm3 using a,& c i r c l e neut r o n d i f f r a c t o m e t e r a t t h e CEN-Grenoble w i t h a wave l e n g t h of 0.94 A. This study demonstrates t h e importance of t h e e x t i n c t i o n e f f e c t s , w h i c h a r e found t o b e r a t h e r l a r g e ranging up t o 30 % f o r t h e s t r o n g e s t n u c l e a r peaks. The obtained ext i n c t i o n parameters have been used i n t h e determination of t h e experimental form f a c t o r and t h e e x t i n c t i o n c o r r e c t i o n s a r e a p p r e c i a b l e f o r r e f l e c t i o n s w i t h l a r g e s t r u c t u r e f a c t o r 8 a t small v a l u e s of sinO/A and have no i n f l u e n c e when sinO/A i s l a r g e r than 0.5 A-l. The experimental form f a c t o r h a s been compared w i t h t h e calcul a t e d one corresponding t o d i f f e r e n t ground s t a t e c o n f i g u r a t i o n s . For a 4f wave f u n c t i o n I @> = & aMI JM>, t h e form f a c t o r h a s been c a l c u l a t e d by using t h e t e n s o r o p e r a t o r method (1 3 ) 
The s p h e r i c a l harmonics Y(::(H) depend on $he two angles O and which c h a r a c t e r i z e t h e o r i e n t a t i o n of the s c a t t e r i n g v e c t o r H, t h e r a d i a l i n t e g r a l s <jKl (H)> a r e taken from r e l a t i v i s t i c atomic c a l c u l a t i o n s (14). This formula shows t h a t i t i s p o s s i b l e t o r e f i n e t h e c o e f f i c i e n t s of t h e ground s t a t e wave function which b e s t f i t t h e observed magnetic form f a c t o r (15).

.
Whatever t h e s t a r t i n g wave f u n c t i o n , t h e refinement procedure always gives a n e a r l y pure IJM> s t a t e with t h e l a r e s t possible value of M. In f i g u r e 2 a r e a l s o given t h e r e s u l t s of c a l c u l a t i o n s f o r f 1 / 2 > , 13/2>, 15/2> wave functions and f o r t h e dipole approximation (uf = Cte[<ja> + C~< j 2 ? 1 ) . The 11/2> s t a t e can be immediatly r e j e c t e d while 13/2>, 15/2> and d i p o l a r curves a r e i n b e t t e r agreement with t h e experimental form f a c t o r . However, i n t h e range where t h e refinement has been performed (0.3 < sinO/X < 0.9 A -l ) t h e curve associated with t h e 15/2> s t a t e d i f f e r s s l i g t l y but s i g n i f i c a n t l y from t h e experimental one, with r a t h e r too low values a t l a r g e sinO/X and too high values f o r smaller sinO/X,while t h e c a l c u l a t i o n f o r a 13/2> wave ?unction o r t h e dipole approximation a r e i n c o r r e c t agreement with t h e measured form f a c t o r . For sinO/X smaller than 0.3 A-I t h e d i p o l a r curve gives values very c l o s e t o t h e experimental ones, e s p e c i a l l y i n t h e case of H along t h e 11 101 d i r e c t i o n and consequently t h e p o l a r i z a t i o n of conduction e l e c t r o n would be very small. I n c o n t r a s t the 13/2> wave function gives r i s e t o smaller c a l c u l a t e d values than t h e observed ones and then t o a strong p o s i t i v e p o l a r i z a t i o n of conduction electrons. Such a ~o s i t i v e contribution has been already observed i n several Ce compounds (CeA1, (16) (17) , CeSb (18), CeSn, (19) ).
Paramagnetic phase I. -The t r a n s i t i o n between t h e purely paramagnetic phase I and .In order t o keep a low temperature value we have measured t h e magnetic form f a c t o r i n t h e paramagnetic phase a t T=4.2K and H = 13 kOe applied along t h e [I101 d i r e c t i o n . The induced magnetic moment has a q u i t e small value and then t h e measurements a r e not very accurate. The experimental values a r e located around an average curve and no systematic anisotropy can be detected. This average curve e x t r a p o l a t e s a t sinO/X = 0 t o a value o f 0 . 0 9~~ i n good agreement with magnetization measurements (0.10 pg). Within t h e accuracy of t h e experiments,the v a r i a t i o n of t h e form f a c t o r i n t h e paramagnetic phase appears very s i m i l a r t o t h a t observed i n t h e phase 11.
